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afford one more example of the rule that “pride goes 


it being preferable that it should 
out on too ambitious a scale, only 
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which have a central position on the Summit 
Plateau. 

The general direction of the Dual Main Chains 
is the same as that of the Summit Plateau upon 
which they rest. From the 49th to the 42nd 
parallels, it is north-west and south-east; 
from the 42nd to the 38th, nearly north and 
south. From about this parallel the main chains 
part company. The course of the eastern ranges 
is mostly north and south, until they become lost 
in the detached mountains between the Rio 
Grande and the Pecos River; the western ranges 
run more west of south, until they sink below the 
surface in the great Madre Plateau of New 

All the innumerable ranges of hills and moun¬ 
tains which cover the regions west of the main 
chains, and east of the Sierra Nevada, and which 
do not obviously jut out from the former, ought 
not to be placed under the head of the Rocky 
Mountain System. Such a classification only 
causes confusion, and is not warranted either 
from the physical relations or geological forma¬ 
tion of the mountains themselves. 

To establish the truth of the above assertions 
with respect to the Rocky Mountains and their 
general topography, I must refer to the map, 
while I very briefly point out the facts which 
have led me to such conclusions. 

Commencing at the north, near the British- 
American frontier, the two main chains are rep¬ 
resented by the Bitter Root Mountains on the 
west, and by the Flat Head Mountains on the 
east. A transverse range, the Big Hole Moun¬ 
tains, unites these ranges a little south of the 
48th parallel. 

The Park Region thus enclosed is fully one 
hundred miles across, by thrice that distance in 
length. It is traversed in all directions by lesser 
ranges covered with pine, and enclosing parks 
and prairies, forests and lakes. 

The general slope of this country is towards 
the northwest, and the only outlet through 
which the drainage of the entire district can 
escape is in that direction. The stream there 
formed is known as Clark’s Fork, and is the 
main branch of the Columbia River. 

The Continental Divide, having crossed the 


Summit Plateau through the Big Hole Mountains, 
traverses the western chain in a southeasterly 
direction for about one hundred miles, where it 
crosses the Summit Plateau for a second time, at 
right angles, passes into the Wind River Moun¬ 
tains, and then resumes its former general direc¬ 
tion southward. The eastern chain is here rep¬ 
resented by hills forming the local divide between 
the Maddison and Jefferson Rivers, which are the 
terminal forks of the Missouri. The central, or 
park district, much resembles that separated from 
it by the Big Hole transverse range. It is hilly, 
heavily timbered in places, and contains several 
fertile parks, such as Big Hole Prairie, Horse 
Prairie, and Hooked Man's Park. 

The duality of the chief ranges is not clearly 
defined for the next hundred miles; nor is this 
surprising, considering that in this section one of 
the main divides of the Western country—viz : 
that between the waters of the Gulf of California 
and those of the Northern Pacific—joins the 
mountains on the Summit Plateau. A little 
north of Fremont’s Peak, the most lofty summit of 
the Wind River Range (elevation 13,570 feet) 
the Bear Mountains jut out towards the Great 
Wahsatch Range, as a spur from-the Rocky Moun¬ 
tain System. Along this divide the ridge passes 

the waters destined for the Gulf of California, 
which flow south, being represented by the heads 
of Green River, the northern branch of the Rio 
Colorado; and those of the Northern Pacific by 
the terminal branches of Lewis Fork or Snake 
River, which latter flows into the Columbia. 

To the northeast of the Wind River Moun¬ 
tains, and rising from the plains, are the Big 
Horn, the Snow, the Girdle, and other “lost 
mountains,” our present ignorance of which, 
both topographical and geological, will not allow 
us to group them into any general system. 

Southeast of the Wind River Mountains, and 
forming their southern continuation, runs a range 
of hills upon the western edge of the lofty Sum¬ 
mit Plateau, representing the western main 
chain. Along this range passes the Continental 
Divide, having South Pass, Bridger’s, and others 
in its course. The eastern main chain is here 
called the Black Hills; that part of the Summit 
Plateau which intervenes is the level park dis-. 
trict, known as the Laramie Plains. 
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The Continental Divide continues its southeast¬ 
erly direction for about fifty miles from Bridger’s 
Pass in the western main chain, then passes due 
south for another fifty miles, and then crosses the 
Summit Plateau from the western to the eastern 
main chain. The portion of the plateau north 
of this transverse range (for such is the divide 
here) is known as North Park; it is cut off from 
the Laramie Plains by a minor range, and is shut 
in along its eastern boundary by the eastern 
main chain, a spur of which juts up into the 
Laramie Plains, as the Medicine Bow Mountains. 

The only outlet for the drainage of North 
Park is through a cleft in its northern boundary. 
Through this the waters run, forming the north 
fork of the Platte River. This stream traverses 
the Laramie Plains, passes out at their north¬ 
western corner, winds eastward around the Black 
Hills, and finally crosses the plains of Nebraska 
towards the Missouri River. 

Having crossed by the southern, mountain 
boundary of North Park into the eastern main 
chain, the Continental Divide lies now on the 
eastern side of the Summit Plateau, but only 
through r°; it then crosses again from Long’s 
Peak to the western chain, forming three sides 
of a square, enclosing the next park, Middle 
Park, which, of course, is drained by streams 
flowing west. These streams are the headwaters 
of the Grand River; they escape through a cleft 
in the western main chain, and, uniting event¬ 
ually with Green River, from the Great Colorado 
of the West. 

The next section of the Summit Plateau is 
South Park; it is hemmed in on all sides, like 
the other parks, by mountains, the eastern and 
western main chains being well defined. The 
Continental Divide traverses the northern and 
western ranges which bound the park. The 
drainage is collected into two streams, and passes 
through the other two sides; that through the 
eastern forms the south fork of the Platte, while 
that which escapes through the southern becomes 
the Arkansas River. 

South of the South Park the two main chains 
of the Rocky Mountain System are never again 
united by transverse ranges, but diverge very 
considerably. In the fork thus formed rise the 


headwaters of the Rio Grande, and, as the ranges 
diverge, so does the valley of this important river 
widen out. High up in the fork, the Summit 
Plateau is called the St. Louis Park, and, with its 
crystal streams, its corn-fields, and its lake 
abounding in trout, is well deemed the most 
beautiful of all the Parks. It is no less than 7,- 
500 feet above the sea; the mountains bounding 
it on the east are called the Sierra Blanca, and 
those on the west the Sierra de San Juan. 

Gradually the Summit Plateau widens out, and 
sinks to the southward, until it can no longer be 
recognized as a distinct table-land. 

The eastern chain of the Rocky Mountain 
System terminates a few miles southeast of Santa 
Fe, scarcely reaching the 35th parallel; for the 
long narrow ranges of gold and silver-bearing 
mountains, the Placer, Zandia, Manzana, Sole- 
dad, Organ, etc., which form an almost unbroken 
chain along the eastern side of the Rio Grande 
Valley, should not be classed in the Rocky 
Mountain System; they are different in forma¬ 
tion and more recent in date. 

The western chain continues from South Park, 
to represent the Continental Divide. In it, dif¬ 
ferent ranges have received special local names, 
but all are spoken of in general terms as the 
“ Sierra Madre of New Mexico.” How many, 
or how few, of these ranges, from the Sierra de 
San Juan north of the 49th parallel to the Miem- 
bres and Burro Mountains, which form the north¬ 
ern boundary of the Great Madre Plateau south 
of the 32nd, ought to be considered as southern 
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MEXICO AND THE 

No. 3 .—Colima to Guadalajara. 

At three a. m., on the third of April, our host 
woke us up, and, in half-an-hour, all was bustle 
and confusion in the house. By five everything 
was ready, and our start was one of the prettiest 
scenes I ever saw—pack-mules kicking and twist¬ 
ing ; horses held by armed servants; our party 
all armed with Henry rifles and revolvers ; the 
crowd of lookers-on standing gaping around ; 
Senor H. on his greypony, with a huge umbrella 
strapped to his saddle; Ali, the Newfoundland 
dog, bustling round to see that all was right; 
and the first crimson streaks of sunshine behind 
the old bell-tower. 

We ladies went for the first twelve miles in the 
old carriage that brought us from Manzanillo. 
When we had traveled that distance we changed 
horses; but, as the fresh pair had never been in 
harness before, and as the harness was mostly 
tied together with bits of string, we soon decided 
to get upon our mules before the place where 
the carriage-road stopped. The little mules 
paced pleasantly along at about four miles an 
hour on an average, and, passing through fields 
of maize and frijole beans, all under irrigation, 
we came at eleven to the Hacienda de Quesaria, 
3,850 feet above the sea. 

Here we had breakfast, and went to see the 
sugar-mill. But the most remarkable product of 
the estate is “Chicken Wine.” Asany-onemay 
imagine, we greeted the member of the party 
who made the discovery with shouts of derision, 
but he stuck to his statement, and soon a bottle 
with “Vino de Pechuga” (the breast of a chick¬ 
en) on the label was produced. We tasted the 
decoction, and found it very bad rum, with no 
perceptible taste of feathers. Three barrels, 
worth $36 the barrel, are made daily, and two 
chickens are boiled in every four gallons of the 
wine. Such is the fact—but the reason why re¬ 
mains a mystery to this day. 

We set out again at one o’clock, quite an im¬ 
posing array,—seven armed servants, five pack- 
mules, and seven of ourselves. Just out of Que¬ 
saria, we hearu the road was dangerous from 
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bands of robbers, and we kept a sharp look-out 
crossing two deep Barrancas or Canons before 
reaching the village of Tonila. 

After Tonila we got on the slopes of the Vol¬ 
cano de Colima, which towered above us with 
smoke coming from a fissure quite low down the 
side. The country was open and bare of trees, 
except along the streams, which all seem to 
canon here like those of Colorado. We were 
also pleasantly reminded of our Northern coun¬ 
try, by the re-appearance of the Spanish Bayo¬ 
net. Here it grows into a plant twenty feet high 
with many branches and fine heads of flowers, 
and is used as a hedge round the fields. 

A four hours’ ride brought us over some small 
Barrancas to the Hacienda of San Marcos, where 
we were most hospitably received by the owner, 
and stayed two nights to rest, and make exami¬ 
nations of the country around. The estate is 
chiefly devoted to sugar culture, and, as it was 
the middle of “ crop-time,” when we were there, 
the whole place presented a most animated scene. 
The “Alto” (literally “high place,”) a small 
mound of rock about 100 feet high, is sur¬ 
mounted by a beautiful old Spanish Castle, 
reached by a long flight of steps from the Patio 
below : here the family live when they are in the 
country. All around the Patio are low build¬ 
ings inside strong walls—the sugar mills, stables, 
corral for mules, a small church, and a long suite 
of rooms in which we were lodged. The morn¬ 
ing we left we had to get up at three, but were 
amply rewarded by the picture which met us on 
coming out of our rooms. The whole court was 
lit up by two huge fires, in cressets, to light the 
men in the mill, as they were grinding cane all 
night, and illuminated the walls and towers of 
the Alto. Close by, our servants were packing 
and saddling the mules and horses under the 
orange trees; while some sleeper was still swinging 
in his hammock at the end of the long piazza. 

At four we started down a road between fields 
of sugar-cane hedged by bananas, and almost im¬ 
mediately found ourselves on the brink of one of 
the famed Barrancas. To any one accustomed 
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to the magnificent Cafions of Colorado, I must 
say that these Barrancas, though very grand, are 


certainly disappointing. But we, perhaps, are 
hardly fair judges, as we passed them in the dry 
season; even from the flowers and ferns which 
we then saw, we got a faint idea of the magnifi¬ 
cent vegetation which covers their sides during the 
rainy season, when each little thread of water has 
turned into a foaming torrent, with tropical trees 
covered with flowering creepers growing down to 
the water’s edge. The trees were full of parrots 
and a handsome game bird called Chachalapa. 
Had the heat and dust been a little less oppres¬ 
sive, our ride would have been more pleasant; 
but, besides the continual climbing up and down 
the zigzagged roads across the Barrancas, we had 
to ride for miles through sandy Pine Barrens, 
meeting and passing great trains of mules (we 
stopped counting when we reached a thousand) 
laden with products of the country or stores from 
the coast, and we were truly thankful when we 
reached the Barranca of Atenquique, at twelve 
o’clock, and rested for an hour outside a-misera- 
ble palm-thatched hut. At the top of the Bar¬ 
ranca, we were met by an escort of eight mount¬ 
ed police, and an old “mud wagon ” with five 
mules. We were desired to have all arms in 
readiness, as the road was infested by swarms of 
robbers, but after five hours’ jolting over a per¬ 
fectly indescribable track, w'hich they called a 
road, we arrived at Zapotlan in safety, only hav¬ 
ing broken down once on the journey. 

The news which met us here was not encpurag- 
ing. The day after we had left Colima it had 
been attacked by the Revolutionists under Don 
Gulio Garcia; he, having been defeated by the 
Government troops, was marching upon Zapot¬ 
lan to join La Bastida, who was in the neighbor¬ 
hood of Sayula, and Don Gulio was expected to 
be in front of the city by the afternoon of the 
next day; The telegraph lines were all cut; 
scouting parties were out round the city the 
morning after we arrived, and the troops all un¬ 
der arms. As for ourselves the stage could not 
start till one a. m., the following night, so that 
we had perforce to try and make the best of a 
bad business, and pray that Don Gulio might be 
detained, as indeed it turned out he was, till we 
were safe on our way. 


Zapotlan is a thriving town of 25,000 inhabit¬ 
ants. Its chief manufactures are soap, of which 
immense quantities are made to supply all the 
Western States of Mexico, and Pulque, the na¬ 
tional beverage made from the sap of the Ma¬ 
guey, or great American Aloe. The streets are 
much wider and better and the Plazas larger than 
those of Colima. The latter are planted with 
oleanders, oranges, and large shade trees, seem¬ 
ingly a kind of ash. 

It is needless to harrow your readers’ feelings 
by a minute description of our lodgings in the 
hotel. Suffice it to say, that our rooms—devoid 
of windows—opened by heavy wooden doors on 
the yard full of mules and horses; and that 
such a thing as a broom or scrubbing-brush was 
evidently not common in Zapotlan. It was, 
therefore, with no feeling of regret that at two 
p. m. on the morning of April 7th, we left the 
city in a comfortable Concord stage on our way 
to Guadalajara; our only fellow-passenger being 
an old lady, who sat in a corner puffing cigar¬ 
ettes all day long. 

For the first two hours, our only light was 
from the stars, but, owing to the unpleasant re¬ 
ports we had heard about the road, we did not 
attempt to sleep. Every nerve was strained to 
catch the slightest sight or sound denoting rob¬ 
bers, and just at dawn, as we were going down 
a steep divide, between cactus hedges, we were 
startled by seeing a man suddenly drop into a 
ditch by our side. Nothing, however, occurred, 
and we reached Sayula, a pretty old town, at 
about six a. m., and changed our mules. Here 
we got most discouraging news. The Govern¬ 
ment troops were marching towards the town; 
beyond them the Pronunciados (revolutionists) 
were in force upon the road; while beyond them 
again the country was swarming with robbers in 
bands of any number from two to two hundred. 

On starting from Sayula we hid all our arms; 
the pistols we kept upon us, the rifles were put 
under the seats, we hoping thereby to save them 
from the Pronunciados if we were unfortunate 
enough to come upon them. 

A little way out of the town we struck the 
Lago de Sayula, a salt lake with soda-flats all 
round it. Some few miles along its side we met 










the Government troops, a fine body of cavalry, 
who confirmed the reports that we had heard. 
Through choking clouds of alkali dust, which 
scorched the very skin, and jolting ovCr rocks 
and gulleys, we at last, about eleven, drove into 
the miserable village of Cebollas (onions) and 
pulled up in front of a poor-looking house for 
breakfast, of which we were in need, as a cup of 
chocolate at starting was all we had tasted since 
five, the day before. 

Severo, our servant, and Galindo, the captain 
of Don Ramon V.’s private escort, who came 
with us from Zapotlan, were left to watch the 
coach, and we were just sitting down to a very 
uninviting meal, when two Pronunciados rode 
into the yard and dismounted. In a minute 
two more and an officer appeared, and then sent 
in word they wished to search the coach. Ex¬ 
postulations were in vain ; resistance out of the 
question ; for, though we could have easily over¬ 
powered them, as, with the exception of the 
captain, they were badly armed, and all drunk, 
yet they were but the vanguard of a much larger 
body. We therefore had to submit to what was 
inevitable, and in a few moments saw the five 
precious rifles and a couple of pistols handed in 
through the windows, and stowed in an inner 
room, by the women of the house. After much 
“palaver,” the pistols were given back to us, 
and Major Chavarin, the officer, promised to es¬ 
cort us through the worst robber country, which 
we were fast approaching, till we could get a reg¬ 
ular escort. So off we set again with heavy 
hearts, which were not lightened as, on one pre¬ 
tence or another, the Major and two of his sol¬ 
diers disappeared before we had driven many 
miles out of Cebollas, and at last the two re¬ 
maining men rode up and said they must go too, 
and demanded our ammunition. That of course 
was refused and they sneaked off, leaving us com¬ 
paratively defenceless just at the time of the 
greatest need. 

There was nothing for it but to go on as fast 
as possible. So most of the gentlemen got out¬ 
side of the coach, and we turned away from the 
horrible alkali plains along a road under the hills, 
with stone walls on either side, straining our 
eyes at every gap, and expecting to be pounced 
upon each instant. In one place where we saw 


a white rag put up as a signal, the gentlemen got 
out and went ahead in a skirmish line, makingus 
barricade ourselves with the cushions and valises. 
The old Senora behaved admirably throughout, 
and whispered to me from time to time, in a 
tone of despair, “Ah! los bonitos Rifles,”— 
“the beautiful rifles.” 

The road wound along the foot of the hills, 
with a rich plain below us, fields of sugar cane, 
maize, wheat, and grass, and quantities of cattle 
feeding ; but we were almost too anxious to take 
interest in such things, and after two hours more of 
intense watchfulness, we were thankful to see 
ahead of us the town of Santa Ana Acatlan. 

Here, thanks to the great kindness of Don 
Ramon V., of Zapotlan, we were furnished with 
an excellent escort; and in an hour 28 trusty 
men all well mounted, on tough, spirited little 
horses, armed with musket orpistol, and machete 
(a strong short sword,) and under the command 
of an old army officer, were ready to take us the 
whole way to Guadalajara. 

We clattered off through the crowded streets 
(it was market day,) and up the hill towards the 
Coronilla Mountain, where one of our party had 
twice seen sets of travelers robbed. At every turn 
we met ox or mule trains, who had all been rob¬ 
bed that day, and the drivers looked at us as 
much as to say, “You’re in for it." But our 
good escort kept up with us, gallantly forming 
front and rear guard in bad places ; and dodging 
along to cut off corners in the safe ones, and so 
we crossed the neck of the Coronilla in safety. 
In the valley below we were told to be in readi¬ 
ness, as a robbery had been committed in the 
morning, and the ground was strewn with papers 
left from the plunder; and soon we came to a 
robber-town, Santa Cruz, and saw some men on 
horse-back sneaking off in the distance evidently 
thinking us too strong for them. An hour after 
sunset we stopped in another robber den, Santa 
Augustin, to change horses, and get a cup of 
chocolate, our escort halting close around us to 
prevent a rush on the coach. Then, with six 
stout ponies, away we galloped, and with a few 
more alarms we neared the noble capital of Ja¬ 
lisco. It was a wild scene as, at 10 p. m. we 
dashed through the empty streets, our muchacho 
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of an immense thickness ? There are slate rocks 
which contain great masses of ore without show¬ 
ing any visible change in the materials of the 
i strata. There is a very remarkable relation be¬ 
tween the richness of ore-veins and certain kinds 
of rocks. In all European mining districts, it 
has been experienced that this or that kind of 
■ ore appears more frequently and more richly in 
the vicinity of a certain kind of rock than in 
that of another kind, although the same fissure 
j may cross the different kinds of rock. Even 
among the same kinds of rock, where there is a 
difference of character, a favorable or unfavora¬ 
ble relation between them and the richness of 
veins crossing them is perceptible. For instance, 
the celebrated silver-veins of Konigsberg cross 
beds of Gneiss or Mica-slate, and Hornblende- 
slate ; but only where they cut the latter, 

; are they rich in silver, while they are dead in the 
vicinity of the former. Such facts cannot be ex¬ 
plained on the vapor, or steam, or hot stream 
theories. Why is the ore not found equally dis¬ 
tributed through the vein? Why is it richer in 
contact with certain kinds of rocks? We can 
allow that metallic matter may have been 
brought up to the crust of the earth by such 
means; but it needs to be explained how it has 
been gathered from the rocks of the crust into 

[ The latest theory is that electricity has been 

! the collecting and gathering power. 

The whole globe is known as an immense elec¬ 
tric machine, with electric currents from West to 
East. The volcanic activity of the earth, its 
chemical actions, its heat and light, its rotation 
around its own axis and around the sun, the 
j capillary power of fluids in the pores and clefts 
of rocks—all these are causing electrical currents, 
penetrating all materials in the earth’s crust. 
Now, it is well known that electric currents effect 
not only chemical actions and crystalline forma¬ 
tions—for instance, the artificial production of 
diamonds,—but also motions carrying materials 
from one place to another. As an example, when 
we connect two vessels, half-filled with water, 
together by a wet thread, and conduct an elec¬ 
tric current through the thread, we see one ves¬ 
sel being emptied and the other filled. In a 
similar manner, the electric currents in the earth, 

no matter how weak, may carry away the metal¬ 
lic parts contained in the moist rocks, and de¬ 
posit them in other places where the currents 
meet an interruption or a diminution of integ¬ 
rity. The alternate strata of Limestone, Sand, 
and Clay in the earth’s crust act' like galvanic 
columns, while the clefts and fissures, filled with 
water and mineral solutions, act like conductors 
between the single pairs of a battery. Thus, in 
such fissures, the production of metallic ores 
must go on; and, as the main currents of elec¬ 
tricity in the earth are in a direction from West 
to East, the most numerous and richest metallic 
deposits must be originated in those chains of 
mountains or fissures which strike southwards, 
and, therefore, cut off the western electric cur¬ 
rents. In fact, we find that the rich chains of 
the Ural, of the Andes, of the Rocky Mountains, 
and of Australia, show that direction. 

Not much has been done yet in the investiga¬ 
tion of this galvanoplastic process in our earth, 
but sufficient has been done to demonstrate its 
future importance for science and practice. The 
chemist Cross has succeeded in producing an 
artificial vein ; he mixed a mass of clay with the 
dust of the oxyde of a metal, moistened the 
mixture, and caused a fissure in it by means of a 
knife; then he conducted a galvanic current 
through the two halves; the fissure was filled, 
by and by, with compounds of the metal. The 
French chemist Sage has, by means of the 
chemico-electric powers operating in the growth 
of plants, proved the occurrence of gold in the 
soil in the vicinity of Paris, showing its presence 
in the ashes of vines, which had taken up the 
gold from their nourishing bottom. 

Let us now make an examination in the depths 
of a mine. We are disappointed, having ex¬ 
pected to see a mighty vein of Silver-ore, but 
seeing only seams of it within the thickness of 
the vein, and finding it much mixed withgangue, 
the rock which envelopes the ore. We see the 
ore intersecting the gangue in a continued band, 
or, more commonly, partly disseminated through 
it in some places, and continuing for long dis¬ 
tances in others. A good vein often gradually 
loses its character, the metal disappears, and the 
gangue alone is left; but, by following on for 
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some distance, it will frequently resume its for¬ 
mer character. The gangue usually guiding the 
miner in metallic veins is quartz, mostly in fine 
crystals and as Amethyst, Jasper, or other varie¬ 
ties ; also calcspar and heavy spar, carbonate of 
iron, and, less frequently, fluor-spar. 

We often observe a remarkable regularity in 
the structure of veins; we see the gangue and 
ore in distinct seams parallel each to the other 
and to the walls ; these seams follow the irregu¬ 
larities of the walls in a remarkable manner, and 
show in the middle of the vein empty little 
caves with splendid crystals. Even around 
fragments of the walls which often occur in veins, 
we find the seams deposited in the same symmet¬ 
rical manner. Sometimes we observe only two 
or three different seams, sometimes thirteen and 
even more. For instance, we find on each side 
of the vein, next to the wall, a seam of Zinc- 
blende with Iron pyrites, then follows' on both 
sides a seam of Quartz, then of Galena, then of 
ruby Silver-ore, and the middle of the vein con¬ 
sists of calc-spar which always shows its crystals 
turned toward the middle of the vein. 

Following the course of the vein we observe, 
at first, its out-cropping, supposing the fissure 
has reached the surface. In consequence of the 
difference in destruction of rocks and gangue, 
the vein often appears on the surface in the form 
of a deepened fosse, or of a steeply projecting 
wall, as is the case in Caribou and the San Juan 
district. Downwards, the veins do not keep 
regular in thickness or richness; they are some¬ 
times crossed by other veins, and in such places 
there is an influence on the richness of the veins 
not to be mistaken. 

Endeavors have been made to distinguish dif¬ 
ferent categories of vein-formations; for in¬ 
stance, in Saxony, four different groups of veins. 
But it has never been done with clearness, and, 
if our ideas in regard to the origin of veins are 
true, never will be done. The prospector has 
ever to risk his time, the miner will never have a 
surety in regard to the value of his mine. And 
it is good that it is so. If the contrary were the 
case anarchy would be reigning, and mankind fly 
asunder. 

There are some lodes which are no veins, but 


deposits of ores parallel to the strata of any sedi¬ 
mentary formation ; in this form, iron-ores fre¬ 
quently occur, also copper slate. In the sedi¬ 
mentary formations of limestone and dolomite, 
there are often found immense pockets of lead 
and zinc-ores; for instance, in the Karynthian 
Alps, in Belgium, in Germany, in Wisconsin, 
Illinois, and Iowa. It is remarkable that the ga¬ 
lena of these pockets is generally much poorer in 
silver than the galena occuring in veins, while 
the lead pockets in the limestone of our South 
Park country (Mt. Brass and Mt. Lincoln), and 
of Utah, are rich, sometimes even very rich, in 
silver. In no other country, however, are the 
limestone formations so much surrounded by 
crystalline (eruptive') rocks as in Colorado and 
Utah ; and the debris between Mt. Lincoln and 
Fairplay shows, by its quality and quantity, that 
in former ages the limestone and the crystalline 
rocks were in more extensive contact than we can 
observe at the present time. 

Big pockets of ore occur also in crystalline 
rocks; for instance, the magnetic iron of Clinton 
County, New York, which is celebrated for its 
purity. 

Gold is not only found in veins, but in loose 
debris and sand along the declivities of moun¬ 
tains. There it is found in the form of nuggets, 
grains, or leaves, in company with some very rare 
metals, and with sand of magnetic iron. It is 
there the Gulch or Placer mining goes on. We 
know that these deposits must have been derived 
from veins, but it is not known by what process; 
the current of the water alone has not done it, 
for in places where the debris is most angular and 
edged there is generally the greatest richness in 
gold. 

In this respect also, we see that our knowledge 
in regard to the geological occurrence of ores is 
anything but perfect. If the Creator had made 
as defined a difference as we do between ordi¬ 
nary rocks and the metallic ores which are use¬ 
ful for mankind and which enrich the pockets 
of individuals, then we could find more out¬ 
spoken rules in Geology. 

Rudolph Keck. 
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THE MEXICAN 

Of the many sights and scenes in the South¬ 
west that constantly remind the stranger of his 
proximity to another and entirely different race 
of people, none is more likely to arrest his atten¬ 
tion than that of a Mexican Freighting Team. 

The heavily-built wagons, with their enormous 
loads piled high above the wheels; the thin wiry 
oxen, with slow swinging gait, dragging them 
along by means of heavy yokes, which bow down 
their necks until they are perfect pictures of help¬ 
lessness and hopelessness; the vociferous and 
unintelligible ejaculations of the unkempt, rag¬ 
ged, swarthy, and under-sized drivers, as the 
train moves by, all conspire to make it difficult 
for the Easterner to realize that he is still within 
the boundaries of the United States, and not in 
the very heart of old Mexico. 

From five to eight yoke of cattle are generally 
attached to each wagon, this team being usually 
driven by a single teamster, who, in the common 
parlance of the country, is dubbed a “Bull- 

He controls the movements of his lengthy 
charge by means of a clumsy-looking whip, made 
up of a very short and very stout handle, and a 
very long and very heavy lash. When not in use, 
the handle is generally laid over the shoulder, 
and the cruel lash drags its slow length along the 
ground behind. A novice attempting to wield 
such a whip, succeeds, in most cases, in coiling 
the lash, like a great serpent, about his neck, 
and giving himself a stinging blow with its tail 
across his face; but the professional bull-whack¬ 
er uses it with the greatest ease and dexterity, 
and even with an admirable grace. He can 
switch a fly from one of his oxen so deftly as 
scarcely to disturb a hair, or he can open a fear¬ 
ful gash in the hide apparently without an effort. 
To his honor be it said, however, the bull- 
whacker, despite his name, seldom uses his fear¬ 
ful weapon as an instrument of torture upon his 
helpless cattle. He makes it bark rather than 
bite, delighting to swing the huge lash round his 
head, and crack it with reports as loud as those 
from a rifle ; nothing, indeed, more reminds the 
veteran soldier of a heavy fire along the skirmish 


BULL-WHACKER. 

line than the loud and incessant cracking of the 
bull-whackers’ whips, as it is heard, sometimes 
in the far distance, when one of their trains ap¬ 
proaches. 

The personnel of the average bull-whacker may 
be picturesque, but is certainly not prepossessing. 
Garments in which filthiness and raggedness con¬ 
tend for the supremacy adorn his person; the ex¬ 
pression^ his swarthy face is low and villainous; 
an unkempt shock of black, wiry hair grows low 
down on his retreating forehead, and beneath his 
shaggy brows are two small coal-black eyes ever 
restless and gleaming. 

Yet this degraded bull-whacker, who is a mon¬ 
grel offspring of the Aztec, the Indian, and the 
Negro, still boasts of the brave knights who land¬ 
ed with Cortez on the shores of Mexico as his an¬ 
cestors, and takes unto himself a high-sounding 
Spanish address that might well have been the 
pride of any Cabellero at the Spanish Court. 
Senor or Senor don is invariably prefixed to his 
address on the letters which he receives; for, 
strange as it may seem, many of the “ greaser ” 
bull-whackers can not only read fluently in Span¬ 
ish, but write in a very passable hand. Where 
or how they pick up these accomplishments. 
Heaven and themselves only know, for in New ... 
Mexico, whence they come, the Public School is 
yet a thing of the future. 

And what is that future for the Bull-whacker ? 

His mind seems to be utterly undisturbed by any 
cravings of ambition, or by any desires for the 
advancement of himself or his people to a higher 
place in the ranks of civilization. Like the cat¬ 
tle that he drives, he plods along utterly regard¬ 
less of what the morrow may bring forth. 
Wherever night overtakes him, there he unyokes 
his cattle and turns them loose to graze, and 
there he makes his “camp.” As he squats on 
the ground, and cooks his uninviting meal, and 
crouches over the fitful flame of his camp-fire, he [ 
presents as abject a picture of human existence as j 
can be imagined. Arriving at his destination 
after, perhaps, weeks of slow and weary travel, he I 
hastens to those places of resort where he can in- I 
dulge in the pleasures of dissipation; and, by the j 
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time he has secured another load for his return 
trip, the resistless charms of monte , vile whiskey, 
and the dark-eyed senorita have decQyed the last 
dollar from his pocket. 

Thus, perchance, in the very track in which 
Coronado and his brave knights dashed along 
the Mountains to explore and to conquer, does 
the ragged bull-whacker, claiming them as his 
ancestors, shamble by the side of his sluggish 
oxen, ignorant and unambitious, looking upon 
the civilization of the new world, as it creeps on 
and on, but looking upon it, only to step back¬ 
ward and backward as it advances. 

For many years, the principal business of the 
bull-whacker was to transport freight from the 
Mississippi to Santa Fe and other trading points 
in the South-west; but the discovery of gold and 
silver in Colorado opened a new field for his 
operations, of which he eagerly availed himself. 
Whenever the transportation of freight by wagon 
was necessary, whether it were to be merchandise 
to be carried from Omaha or St. Louis to Den¬ 
ver, or lumber to be hauled down from the Moun¬ 
tains, the bull-whacker was ready for a great 
share of the work. Even the construction of the 

Kansas Pacific Railway, which was. destined to 
shorten his line of operations by many hundreds 
of miles, was hastened forward in no small degree 
by the bull-whacker and his Mexican cattle. 

After the completion of that road, the crack 
of the bull-whacker’s whip was mostly heard along 
the base of the Mountains on the road leading 
from Denver to Pueblo and Santa Fe. But even 
there, he was called upon to assist in the con¬ 
struction of the Denver and Rio Grande Rail- j 
way, which, in turn, was to wrest from him the ! 
profits of a hundred and twenty miles of freight¬ 
ing, and push back the northern terminus of his 
business to Pueblo instead of Denver. 

Thus, like the driver of the Overland Stage, 
the bull-whacker is forced further and further 
from the scenes of his former labors, for, in the 
shrill voice of the locomotive, each hears and j 
bows to the mandate: “ Hitherto shalt thou come, | 
and no further.” Still the track goes south- i 
ward, still the bull-whacker recedes, apparently 
unconscious of the fact that even his own land 
will soon be invaded. Going, going, but— 
whither? Adios, Seiior. Juan. 

OLD INJD 

Of the many remarkable contributions to Pal¬ 
eontological science made during the last decade, 
none are more valuable and interesting than those 
which have resulted from the devoted labors of 
Professor Cope. To enumerate his many discov¬ 
eries would be, in great measure, to rehearse the 
progress in his branch of science during the pe¬ 
riod named. His explorations among the creta¬ 
ceous beds of New Jersey and Kansas have 
brought to light multitudes of gigantic reptiles 
more or less resembling the modern alligator, 
and properly known as Saurians. Many of these 
were of gigantic dimensions, immensely elonga¬ 
ted, and the true Sea-serpents of their day. 
More recently, his investigations among the bone 
beds of the Tertiary strata have resulted in the 
discovery of animal forms of a character so re¬ 
markable as to place them among the most won¬ 
derful yet known. While engaged in the survey 
of Wyoming as an associate of theU. S. Geolog¬ 
ical Survey in 1872, he disinterred from the grey 
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sandstone near Fort Bridger, numerous crania 
and other remains of a most extraordinary ani- j 
mal of the proboscidian type fthat of the ele¬ 
phants') to which he has given the name of Lox- 
olophodon. This animal, which no doubt bore a 
proboscis before him, had also to carry the 
weight of three pairs of horns, as is proved by 
the cores yet adhering to his gigantic skull. Two i 
of these horns were attached to the extremity of 
the muzzle, two were placed upon the frontal 
bones or thereabouts, and two were apparently 
an outgrowth from the back part of the head. A 
full description, both popular and scientific, of 
this remarkable animal, will be found in the An¬ 
nual Report of Professor Hayden, of the U. S. 
Geological Survey for 1872, which has just ap- 

Professor Cope is still engaged in researches 
among the tertiary “bad lands” of Colorado 
and adjoining Territories, and the result of his 
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labors to this date may be found in the following 
sketch. 

The explorations this year, though not yet 
completed, have been more than usually produc¬ 
tive of interesting results. The “ bad lands ” of 
Colorado have been discovered to be the grave¬ 
yard of a long past period, distinct from that of 
Wyoming, and to contain the osseous remains of ■ 
a great population of beasts, of totally different 
species and even orders from those of the latter 
age and region. They resemble more nearly 
those of the White River of Nebraska, but many 
have been obtained by Professor Cope, not known 
there or elsewhere. So far, he has proven the 
existence of seventy-five- species, some repre¬ 
sented by thousands of individuals. Of these, 
at least forty species are new to science. They 
range from the size of the mole to nearly that of 
the elephant; six species only are reptiles. 

Several forms of Insectivorous animals, related 
to the mole, and of very small size, have been 
procured. The delicacy and minuteness of these 
fossils is surprising. 

Gnawing animals, or Rodents, left numerous 
remains, of fourteen species, some not larger than 
the domestic mouse. Some were the predeces¬ 
sors of the rabbits, others of the squirrels, and 
others of mice. 

Of cloven-footed quadrupeds, a great many 
species have been found. Some were nearly in¬ 
termediate between the deer and the hog in 
structure; like the latter they had no horns; 
they were about as large as sheep. Others were 
about the size of grey squirrels, being the small¬ 
est of this class of animals ever discovered. 

Several species of horses were living during 
the same period, as is proven by the bones and 
teeth which have been obtained. 

Their relatives the Rhinoceros abounded in 
Colorado in former days, no less than seven spe¬ 
cies having been procured by Professor Cope. 
One of the specimens is a perfect skull, with 
teeth complete and covered with the moss-like 
crystallization seen in the moss-agate. 

But the most remarkable monsters of the past, 
whose existence has been disclosed by the present 
survey, are a series of horned species related to 


the Rhinoceros, but possessing some features in 
which, according to Professor Cope, they re¬ 
sembled the Elephants. They stood high on the 
legs, and had short feet, but possessed horns in 
pairs on different parts of the head. One of the 
largest species had a huge horn over each eye, 
while another had one on each side of the nose, 
of more than a foot in length, resembling those 
on the back part of the head of the ox, etc. A 
third one, of larger size than the last, had rudi- 
mental horns on the nose. The first-mentioned 
species has been named by Professor Cope Mio- 
basileus ophryas , and the others have been placed 
in the genus Megaceratops, as new species. 
Their structure disproves entirely the statement 
of a recent writer that the presence of horns in 
pairs is an indication of relationship to the ru¬ 
minating animals (oxen, etc.) for these beasts are 
quite near the Rhinoceros. 

Carnivorous species were not rare in this an¬ 
cient family, and served, as now, to check the 
too rapid increase. There were wild cats, dogs, 
Hyaenodons, and the Tomarctos, a new genus 
found by Professor Cope. It resembled a bear, 
and was as large as the black bear, but was much 
more carnivorous in its propensities. Hyaeno¬ 
dons were as large, and had many flesh teeth; 
while some of the cats had remarkably long ca¬ 
nine, or eye-teeth. In a new species, the size of 
the panthers, these teeth greatly resembied those 
of a shark. 

The forthcoming reports of Professor Hayden 
to the Secretary of the Interior, will contain a 
full account of the discoveries in this interesting 
department of geological science,, made during 
the progress of the Survey from 1870 to the pres¬ 
ent time. Professor Cope has obtained from the 
ancient sea and lake deposits of Kansas, Colo¬ 
rado, Wyoming, Idaho, etc., about three hun¬ 
dred species of vertebrated animals, of which he 
has made known to science for the first time 
nearly two hundred. The history of the succes¬ 
sion of life on this Continent, as well as that of 
other regions of the earth, will be much eluci¬ 
dated by the proper investigations of the speci¬ 
mens preserved by the survey. The subject has 
a special interest with reference to the history of 
the origin of the human species. 
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When the vanguard of the Mormon people 
passed through Emigration Canon on the 24th of 
July, 1847, and looked down upon the valley of 
the Great Salt Lake—their future home—they 
beheld an almost utter barrenness, which might 
well have struck dismay and despair into the 
stoutest-hearted among them. Immediately be¬ 
fore them the ground was hard almost as brick, 
and bearing nothing but sage-brush and crickets 
(the latter so plentiful that the Indians fed upon 
them), and beyond was a wide waste of swamp 
and alkali land, with nothing of verdure to re¬ 
lieve the desolateness save the green borders of 
the Jordan River. 

That valley, however, was the goal for which 
they had been aiming, the Promised Land which, 
according to their prophet, had been appointed 
unto them; and, three days after their arrival, 
they set to work to transform the wilderness into 
a fruitful field. When they tried to plough a lit¬ 
tle patch, they broke plow after plow in succes- 
sion'in the hard, stony ground ; then they turned 
water upon it, and it became a slough in which 
their oxen were mired ; but they went on labor¬ 
ing and learning—perchance, praying—until to¬ 
day they have a city of 25,000 people, almost 
every house in which is embowered in a grove of 
fruit trees, whose branches bow beneath their 
burdens, and—south of their city—a wide 
stretch of fields and orchards, whose rich fertil¬ 
ity rivals that of any section on the face of the 

From the work that has thus been done in 
Salt Lake City and its immediate neighborhood, 
Colorado ought to be able to learn some valuable 
lessons, for, in physical characteristics, there is 
considerable correspondence between much of 
that part of Colorado which lies along the 
base of the mountains and that part of Utah im¬ 
mediately under consideration. 

Salt Lake City lies directly at the foot of the 
Wahsatch Range, which runs from North to 
South, and a small spur from which juts out im¬ 
mediately to the north of the city. The site on 
which the city stands has, in consequence, a 
slope from the North and the East. The more 


elevated portions of the slopes—known as the 
“Bench Lands”—have a gravelly soil similar in 
apparent character to that which prevails so 
largely in Colorado; the lower lands to the 
south of the city have partly an “adobe” char¬ 
acter and also embrace a considerable proportion 
of reclaimed alkali land, this reclaimed land being 
now, for the most part, a rich black loam. In 
character of soil, therefore, we see a marked cor¬ 
respondence with the soil which Colorado offers 
to the agriculturist. The altitude of Salt Lake 
City is 4,300 feet. The mean annual rainfall 
during the past 23 years has been 20 inches; 
east of 113° W,—that is in the mountain coun¬ 
try east of the city,—it has been 25 inches. The 
mean temperature during the same period has 
been: Spring, 51.73; Summer, 75.02; Winter, 
32.08; fortheyear,53.24. The rainfall at Colorado 
Springs for the year ending November 30th, 1872, 
was 28.30 inches. The mean temperature at the 
same place for the same period was: Winter, 
29.84; Spring, 46.78; Summer, 67.29; Autumn, 
45.85 ; for the year, 47.44. The season between 
frosts at Salt Lake is of about the same length as 
that in the valley portions of Colorado, and the 
Winter has similar alternations of severe cold 
“snaps” (the thermometer, however, not falling 
so far below zero as in Colorado) and bright sun¬ 
shiny weather. 

It is, of course, impossible, to draw exact par¬ 
allels; all large areas of country have diversi¬ 
ties of character, and especially is that the case 
in mountainous countries, where there is endless 
variety in altitude, and consequently in soil, tem¬ 
perature, rainfall, etc., so that what is true of 
one district cannot be taken as accurate descrip¬ 
tion of another district only a few miles distant. 
The comparison, however, which we have given 
shows that there is a general similarity in eleva¬ 
tion above sea level, in character of soil, in aver¬ 
age rainfall, and in temperature, between the 
neighborhood of Salt Lake City and many por¬ 
tions of Colorado, sufficient to make the expe¬ 
rience gained in the former available, to a large 
extent, for the lattes. 

The first noteworthy point is the demonstra- 
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• tion of the fact that the soil lying immediately 
along the base of the mountains, unpromising as 
it looks before it is cultivated, is, in reality, as 
fertile as any that can be found. Those who 
have been in Colorado for any length of time 
are fully convinced of that fact; but new-comers 
are slow to believe it—slow to believe that the 
dry, red-brown soil, which bears such scant vege¬ 
tation when left to itself, can be made to yield 
crops which will put to shame the productions of 
the soil “back East" where it is “as black as 
your hat.” Salt Lake City and other portions 
of Utah, however, demonstrate on a large scale 
what Colorado farmers have also proven on a 
smaller scale—that this debris of the mountains 
is exceedingly rich in all the elements essential 
to plant-growth, and produces with a marvelous 
abundance when properly cultivated. On such 
soil, the Mormons raise as high as 90 bushels of 
wheat to the acre; 50 or 60 bushels is a common 
yield, and the average is probably somewhere 
about 30. All kinds of grain and grass are 
grown, and almost all kinds of fruit* and vegeta¬ 
bles, the products of all being exceedingly 
abundant in quantity and first-rate in quality. 

The reclamation of the alkali lands which has 
been practised by the Mormons with so much 
success is especially of interest and importance to 
Colorado. Land near to Salt Lake City, from 
which in former times the alkali could be shovel¬ 
ed with readiness is now worth $200 or more per 
acre, being among the most productive which 
the Mormons possess. Alkali lands, in fact, are 
too rich, or fat with the very best fertilizers, and 
all that is needed to make them of great value is 
to bring them down to a leanness which will 
make them available for cultivation. The method 
generally adopted in Utah has been to leach the 
land, levelling it so that water would stand upon 
it. The mineral matters are thus dissolved and 
held in solution by the water, and, by throwing 
off and renewing it from time to time, sufficient 
of the alkali is removed to leave the land fit for 
cultivation. Water which will leave a deposit of 
sand or mud is preferable, and fresh fine sand has 
been found excellent to spread on and mix with 



the soil, as it both warms and weakens the saline 
lands. Repeated ploughing is also of service, as 
the soil comes in contact with the gases of the 
atmosphere, and has been found to lose strength 
in consequence. In putting in crops, it is recom¬ 
mended to plow immediately before sowing on 
mineral lands, as the mineral rises to the surface, 
and plowing turns it under again, and gives the 
grain or vegetables a chance to grow some size 
before the mineral forms a crust. A good coat¬ 
ing of chaff or partially rotted straw put over the 
surface the first year will keep the ground moist 
and prevent crusting. Plentiful irrigation is also 
valuable for the same purpose. It has been found 
that castor beans, summer squash, melons, 
onions, and lucerne (or alfalfa; will grow where 
there is a considerable portion of mineral ; and 
some Mormon farmers recommend that they 
should be planted on newly leached lands: cas¬ 
tor beans first, and so on in the order named. 
Fruit trees can be grown well on such lands, by 
putting sweet fresh soil around the roots and es¬ 
pecially around the stock where it comes out of 
the ground, for if the tree be injured in any way 
by salt it will be the bark at the surface of 
the ground. Pear trees will stand almost any 
amount of salt and grow well. When fruit trees 
get once rooted in salt land, they become healthy 
and yield the best quality of fruit. Amongst 
grasses, red-top has been found to stand alkali 
well. 

In Colorado, we are too ready to regard alkali 
land as almost, if not absolutely, worthless. We 
may profitably avail ourselves of the experience 
of the Mormons in tnis matter, that experience 
having shown, as we have said, that such land, 
when reclaimed, is of the very best quality. The 
process of reclamation is somewhat tedious, oc¬ 
cupying, in some cases, as long as four or five 
years, but not too tedious to pay, when worth¬ 
less land can be made to produce two and a half 
to three tons of hay, or seventy-five to eighty 
bushels of grain, to the acre. 

Next to the soil—for the soil would be of little 
or no value without it—the Mormons regard their 
Water as their most precious possession. It is 
recognized as an important subject for legisla¬ 
tion, and its apportionment among the people is 
regulated with the utmost watchfulness and ex¬ 
actness. 
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The Territorial Laws delegate to the Counties 
the right to control the Irrigating Waters within 
their limits, and, as a first step, each County is 
laid off into Water Districts, and Watermasters 
and Sub-Watermasters appointed to take charge 
of the water in such districts, acting under the 
instructions of the County Commissioners. Any¬ 
one wanting land for cultivation has to apply to 
the County Surveyor to have the land surveyed. 
The survey is then submitted to the Commis¬ 
sioners, who consider whether there is a sufficient 
surplus of water,—after the lands already taken 
up have had all that they need—to irrigate the 
land in question. If they decide that there will 
not, the applicant is unable to obtain any water- 
rights; if they decide that there is, then the 
Commissioners approve the survey, and the ap¬ 
plicant becomes entitled to his share of water. 
When there is abundance of water, every man 
takes it as he needs it, or as he thinks he needs 
it; but in times when there is a scarcity, the 
Watermasters apportion it in exact proportion to 
each man’s quantity of land. Thus, if there be 
five hundred acres under a particular ditch, and 
crops need watering every ten days, a man who 
has fifty acres will have the water for twenty-four 
hours, the man who has twenty-five acres will have 
it for twelve hours, and so forth; the general 
plan being to give each man the whole of the 
wat$r for a period of time corresponding exactly 
with the area of land he has to water. The 
Watermasters open and close the gates, which 
cut off or turn on the supply, and any¬ 
one tampering with the gates is regarded as a 
criminal of the highest order. The Watermasters 
are County Officers, but are paid for their servi¬ 
ces by the farmers deriving water from the 
ditches, and they are empowered to demand la¬ 
bor (or its equivalent ) from the farmers whenever 
work is needed upon the ditches. The assess¬ 
ment, which is a fro rata one, founded on the 
quantity of land each farmer has, is usually very 
small, the Mormons having the faculty of doing 
most of their work very economically. As a 
general thing the Irrigating Canals are built by 
combinations of landholders whose lands will be 
benefitted, but the Counties sometimes under¬ 
take their construction as works of public utility, 
and the Territorial Legislature has made similar 

investments. Salt Lake County, for instance, is 
now letting contracts for a canal of about 25 
miles in length, to run from Utah Lake to the 
• Great Salt Lake. This will cover about six 
townships, and is estimated to cost about #50,- 
000. The County has appropriated 330,000 for 
the purpose, and the remainder will probably be 
made up by the sale of water-rights. The per¬ 
petual water-right from such a canal will be sold 
for about 32.50 per acre, the County not seeking ; 
to make any direct profit from the enterprise. 

It seems to us that in this particular, perhaps 
more than any other—namely, in the control 
and regulation of the available Water Supply— 
Colorado needs to learn of Utah. With us as 
with them, water is one of the most valuable ele¬ 
ments of wealth, (not excepting even the gold 
and silver), with which Nature has endowed the 
country, and the utmost economy in its use 
should be enforced, so that what we have may be 
made to go as far as possible. 

We have, probably, sufficient legislation on the 
subject, if it were acted up to; but the law is, to 
a great extent, allowed to remain a dead letter. ' 

1 As the legislative enactments on the subject of 
Irrigation may not be very generally known, es¬ 
pecially among the more recent settlers of Colo¬ 
rado, it may be well to present here the princi¬ 
pal of. them. 

Section 1 of Chapter XLV. of the Revised 
Statutes of Colorado, provides that all persons 
who claim, own, or hold a possessory right or ti¬ 
tle to any land or parcel of land within the 
boundary of Colorado Territory, when those 
claims are on the bank, margin, or neighbor¬ 
hood of any stream of water, creek, or river, 
shall be entitled to the use of the water of the 
said stream, creek, or river, for the purposes of 
irrigation, and making said claims available to 
the full extent of the capacity of the soil, for ag¬ 
ricultural purposes. 

Section 4 of the same chapter provides that, 
in case the volume of water in said stream or 
river shall not be sufficient to supply the contin¬ 
ual wants of the entire country through which it 
passes, then the Probate Judge of the County 
shall appoint three Commissioners, whose duty 
it shall be to apportion, in a just and equitable ! 









proportion, a certain amount of said water upon 
certain or alternate weekly days, to different lo¬ 
calities, as they may in their judgment think best 
for the interest of all parties concerned, and 
with due regard for the legal rights of all. 

Section 9 provides that such Commissioners 
shall not be appointed until at least six days’ 
previous notice shall have been given to parties 
in interest, by posting notices of the time and 
place when and where such appointment will be 
made, in at least five public places within the re¬ 
gion watered by the said stream. 

Chapter XLV was subsequently amended for Pu¬ 
eblo County, so as to authorize the appointment 
of one Commissioner, instead of three, such 
Commissioner to be a person recommended by 
the riparian owners along the stream, and only 
to be appointed on the petition of a majority of 
such riparian owners. 

A local Act for Costilla and Conejos Counties, 
afterwards extended to Huerfano and Las Ani¬ 
mas Counties, provides for the yearly election of 
a Superintendent for each acequia madre (main 
ditch), to be chosen by the persons occupying 
the adjoining farming lands. The duties of such 
superintendents are defined to be to keep the 
ditches in repair, and to divide the water in such 
a manner that each and every one will have the 
amount of water he is entitled to. The superin¬ 
tendents are empowered to call out the persons 
using water from the acequia to contribute 
their share of work when repairs are necessary. 
The superintendents to receive such compensa¬ 
tion as may be agreed on by the majority of those 
using the water. This Local Act provides that 
public acequias, during the farming season, shall 
have preference over all ditches used for any mills 
or machinery, or any other ditch that may not 
be used exclusively for farming purposes. 

A special act for El Paso County provides that 
the Commissioners shall be paid $5.00 each for 
each day actually employed in the discharge of 
their duties, and authorizes them to levy a tax 
within the County upon each person using water 
for irrigation, in proportion to the amount of 
water used by each person. The said Commis¬ 
sioners, with a due regard for prior vested rights, 
shall, from time to time, establish such rules and 
regulations as in their judgment are necessary 


and proper for securing the purposes of the act, 
and are required to keep in a book devoted to 
that purpose a correct account of the amount of 
land each person is authorized to irrigate, and a 
record of all their rules and regulations for the 
proper distribution of water. In case of gross 
neglect of their duties, to the injury of others, 
they are made liable to the party or parties ag¬ 
grieved, in double the amount of damages sus¬ 
tained. Anyone using water to which he is not 
entitled during such time as the Commissioners 
are controlling it, is made liable to a fine of $100 
for the first offence and of $300 for each subse¬ 
quent offence, or to imprisonment for 30 days. 

The law as it stands is doubtless capable of im¬ 
provement, and might well have attention at the 
coming Session of the Territorial Legislature, so 
that an Act sufficiently comprehensive to suit all 
parts of the Territory and yet sufficiently elastic 
to allow each County to provide for any peculiar 
circumstances of its own, could be framed. 

The provisions of Chapter XLV., however, 
seem fully sufficient to allow of the appointment 
of Irrigation Commissioners in every County in 
which there is agricultural land, and such appoint¬ 
ments should be made. As matters are now, we 
have little knowledge as to the extent of our 
available Water Supply, and no guarantee that 
it is used with economy. If we had Commis¬ 
sioners, or one Commissioner, in each Agricultu¬ 
ral County, whose special duty it should be to 
control the Irrigating Waters, a large amount of 
useful knowledge ought to be gathered together, 
and a very considerable increase of the area of 
land now regarded as cultivable ought to be the 
result. Some of the best farming land in Colo¬ 
rado is, to our knowledge, allowed to lie unculti¬ 
vated from a fear of want of water, whereas a 
careful and equitable division of what flows 
through the country would give sufficient to cover 
it all. 

Touching the much disputed question wheth¬ 
er the cultivation of the soil has a ten¬ 
dency to increase the rainfall in a naturally 
arid country, the expt.-ience of the people at 
Salt Lake seems strongly corroborative of the 
theory that it does. Some soil which formerly 
required irrigating several times in the year, now 
needs no irrigation at all, and other soil needs it 
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much less than formerly. This, of course, might 
be expected, even without any increase of rain¬ 
fall, but old settlers in Utah say that the increase 
of rainfall is quite noticeable, and the compara¬ 
tive frequency of rain in the Summer time much 
greater in later than in former years. The pres¬ 
ence of the Union Pacific and other railroads has 
been suggested as the existing cause of this 
phenomenon. The Deseret News , however, says 
that, without denying that the railroad has exer¬ 
cised an influence in the matter, the effects were 
observed in Utah before the advent of the rail¬ 
road. The opinion of the News is that “ the in¬ 
creased moisture of the Summers of late years is 
due, firstly, to the hand of Providence, and sec¬ 
ondly, to the cultivation of the lands, the build¬ 
ing of cities and towns, the planting of trees, 
shrubs and vegetables. For it is reasonable to 
suppose that a stirred and irrigated soil, and 
thousands of acres of trees and shrubs and various 
hinds of cultivated vegetable crops should give 
into the atmosphere much more moisture than a 
hard, dry barren soil.” It may be stated here, 
in order to meet an objection sometimes urged, 
that the increase of rainfall can scarcely be a fan¬ 
cied one; when the Mormons began to build 
Salt Lake City, they estimated that the creeks 
running into the district which they had chosen 


would water eight hundred acres of land; at the 
present time their city limits include an area of 
not less than twenty-five square miles, every part 
of which is well watered. 

We see, then, that cultivation has a two-fold 
effect: it increases the supply of water for irriga¬ 
ting purposes and at the same time it renders 
irrigation less needful in after years than at first. 
It is evident from this that the true policy, when 
aiming at the irrigation of considerable bodies of 
land, is to use, to the fullest extent of its availa¬ 
bility, the water which is readily obtainable, and 
expend money in increasing the supply only when 
experience demonstrates that Nature herself fails 
to be bountiful. If it can be seen, for example, 
that there is water enough in a certain district to 
irrigate 50,000 acres, if used with the utmost 
economy, let the utmost economy be practised, 
and it may be that before another 50,000 acres is 
needed for cultivation, a sufficient increase of the 
water supply will have been brought about natu¬ 
rally. 

There are other points connected with our sub¬ 
ject of which we had intended to treat, but our 
article is already lengthy enough, and a future 
opportunity may be taken to derive one or two 
more lessons from the Mormons. 


ON MOUNT 

One of the members of the Hayden expedi¬ 
tion, writing to the New York Tribune, gives the 
following description of the view from the sum¬ 
mit of Mount Lincoln: 

It was a highly favorable time for the view. 
Not a suspicion of mistiness in all the wide hori¬ 
zon, and the early sunlight brought out sharply 
the gradations of distance in the West, which a 
few hours later were comparatively obscured. 
The sun shone warm, but there blew a fierce, 
cutting wind, which made us glad, when we 
could, to crouch in all our wraps behind the 
pyramid of stones piled about the flag-staff. But 
the sublimity of the scene long overwhelmed and 
drowned all other impressions. Such a grand 
panorama of mountains is to be seen in few other 
regions of the world—perhaps only in the Hima¬ 
layas and the Andes. We reckoned with careful 
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count, and estimated that we had in view more 
than one hundred peaks which would not fall be¬ 
low 13,000 feet, and at least fifty of 14,000. 
The two great connected ranges which were most 
conspicuous were the Sierra Madre to the West, 
beyond the Arkansas Valley, and the Blue River 
Range to the North, a continuation of that upon 
which we were, but bending around westward 
enough to bring a great line of rugged peaks 
against the sky. In the Sierra Madre lie two 
prominent summits, named Yale and Harvard by 
Prof. J. D. Whitney, in his explorations here four 
years ago; and the ridge finishes abruptly at the 
| north, with the highest peak of all, estimated by 
us at 15,000 feet, and named the Holy' Cross, 
from the two immense snow-banks intersecting 
j each other conspicuously on its side, as seen from 
| Gray and Evans, further north than this. The 
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